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Abstract 
 
Background: Mental disorders affect one in five youth and the impact of these disorders extend 
across the life course. Functional impairment moderates many of the negative effects of mental 
disorders; however, its assessment can be elusive in the context of child psychiatry. Patient-
reported data are integral for clinicians to obtain health information and evaluate the health and 
functioning of children with mental disorder. While there is value in obtaining health 
assessments from multiple informants, youth self-report and parent proxy-reports often disagree. 
This disagreement can be complex to manage and can negatively impact care and health 
outcomes for youth. 
 
Objectives: This study estimated convergent/divergent validity, internal consistency, parent-
youth disagreement, and factors associated with disagreement on the 12-item and 36-item 
versions of the World Health Organization Disability Assessment Schedule (WHODAS) 2.0, an 
assessment of functional impairment. 
 
Methods: Data came from a sample of 56 youth aged 14-17 years with a common mental 
disorder who received either inpatient or outpatient mental health services at tertiary pediatric 
care center in Ontario, Canada. Correlations between the WHODAS 2.0 and domain scores on 
the KIDSCREEN-27, a health-related quality of life assessment, were used to assess convergent 
validity. Correlations between the WHODAS 2.0 and demographic variables (youth age, youth 
sex, and household income) were used to assess divergent validity. Internal consistency was 
measured using ordinal . The Bland-Altman method and intraclass correlation coefficients 
(ICC) were used to assess parent-youth disagreement. Finally, logistic regression models were 
created to explore factors associated with clinically meaningful disagreement between parents 
and youth on the 36-item and 12-item version of the WHODAS 2.0. 
 
Results: Correlations between WHODAS 2.0 scores and KIDSCREEN domain scores were low 
to moderate for both parents (= -0.42 to -0.05) and youth (= -0.41 to 0.01). Correlations 
between WHODAS 2.0 scores and demographic variables were low to moderate for both parents 
(/Point Biserial = -0.12 to 0.29) and youth (/Point Biserial = -0.06 to 0.32). All ordinal  
values were >0.7. Therefore, internal consistency of both versions of the WHODAS 2.0 was 
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sufficient for both youth and parent raters. Parent reports on the 35-item, 12-item, and domain 
scores for the WHODAS 2.0 were lower than youth reports. There were significant differences 
between parent and youth scores for both versions of the WHODAS 2.0 scores, and for the 
cognition, mobility, and participation domains. Bland-Altman plots revealed measurement error 
between informants, and agreement was low to moderate (ICC -0.04 to 0.33). Logistic regression 
analyses revealed that household income <$75,000 was associated with lower odds of 
meaningful disagreement between parent and youth WHODAS 2.0 scores on the 36-item 
WHODAS 2.0, and increased youth age was associated with lower odds of meaningful 
disagreement between parent and youth WHODAS 2.0 scores on the 12-item WHODAS 2.0. 
 
Conclusion: Because conclusions derived from both versions of the WHODAS 2.0 are similar, 
the 12-item version is sufficient for measuring functional impairment in a clinical context of 
youth with mental disorder. However, reports from both youth and parents appear valuable in 
understanding functional impairment. Additional work is needed to understand the factors that 
influence discrepancies and the implications for care.  
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BACKGROUND 
1.1. Mental disorders in youth 
Worldwide approximately one in five youth have been affected by a mental disorder within 
the previous year (1). This finding corroborates evidence from a 2015 meta-analysis exploring the 
worldwide prevalence of mental disorder, which found over 241 million (14%) children and youth 
were currently experiencing mental disorder (2). Within Ontario, it is estimated 22% of youth 
report experiencing a mental disorder within the previous 6-months (3). Youth are an important 
cohort to consider, as the prevalence of mental disorder in Canada is highest among this group (4). 
While a 2019 investigation concluded that the prevalence of mental disorders in youth was stable 
between 1983 and 2014, it highlighted that there is an increased perceived need for help and 
utilization of mental health services (5,6). For example, in 2012, 12% of youth aged 15-24 sought 
professional mental health support (4). 
The short-term impact of these disorders is profound as mental disorders place a 
considerable burden on youth themselves, their family, and the healthcare system overall. While 
the signs and symptoms of mental disorders vary depending on the specific diagnosis, mental 
disorders can be troubling for youth, resulting in both functional impairment and decreased health-
related quality of life (7). Additionally, mental disorders in youth are three times more likely to 
have a severe impact on school, family, and social functioning compared to the impact of mental 
disorders in children (8). Considering the impact of youth mental disorder more broadly, within 
the United States, treatment for mental health and substance use concerns represents 9% ($9.6 
billion USD) of healthcare expenditure on children and youth (9). Within Canada mental illness 
costs the economy approximately $50 billion each year, and within Ontario indirect costs 
associated with youth mental health are over $421 million annually (10,11). 
In addition to short-term considerations, the impacts of mental disorder also extend across 
the life course. First, mental disorder can be chronic in nature; the majority of mental disorders in 
adulthood will emerge by or within adolescence (12). Mental disorders in youth are associated 
with lower educational achievement, substance abuse, violence, reproductive, and sexual health 
concerns (13). Additionally, compared to those without mental disorders, individuals who reported 
a mental disorder as youth had increased problematic social relationships, poorer psychological 
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health, increased adversity in their environmental context, and decreased quality of life 17 years 
later (14). 
As the functional impairment of mental disorder increases, the frequency and intensity of 
symptoms, as well as the limitations associated with symptoms also increases. Functional 
impairment moderates many of the negative effects of mental disorders (15–17). For example, 
individuals with substantial functional impairment as a result of mental disorder are more likely to 
have decreased quality of life and increased healthcare utilization, compared to those with less 
functional impairment and those who are healthy (15). Thus, to minimize the impact of mental 
disorders, monitoring of functional impairment is a clinical priority often accomplished using 
health assessments.  
 
1.2. Health Assessments 
The assessment of mental disorders is complicated by their invisibility; valid and reliable 
physiologic measures are often not available to monitor a mental disorder. Additionally, functional 
impairment is considered a latent construct as it cannot be directly observed. To overcome this 
challenge, some investigations consider objective surrogate measures of functional impairment, 
such as health expenditure (18). While surrogate measures of functional impairment may provide 
some information, patient-reported scales specifically designed to assess functional impairment 
are integral for clinicians to evaluate the health and functioning of youth with mental disorder (19).  
 Health assessments often require respondents to subjectively quantify a characteristic or 
clinical judgement (20). Scale items may ask respondents to assign a numeric score or choose one 
response from an ordinal group. Multi-item scales ask various questions about observable elements 
that are related to the overall construct being assessed (21).  It has been demonstrated that 
responses to these scales are valid, reliable, and may provide more accurate assessments of the 
underlying construct compared to single-item scales (20,22). Once generated, the psychometric 
properties of health assessments must be considered to ensure that the measurement tool is both 
valid and reliable within the population of interest. 
 The value of a scale differs depending on the context in which it is administered. Functional 
impairment assessments are valuable to clinicians, as they help monitor patient progression and 
elucidate if treatment is effective (23,24). However, within the time and resource constraints of 
most clinical settings, clinicians may choose not to administer a scale if it is time-consuming or 
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lacks versatility (25). In addition to the importance of scale versatility within a clinical setting, 
scales that can be administered to diverse groups are important within research settings. Scale 
versatility makes it possible for between-group comparisons where respondents, with varied health 
conditions or ethnicities, can be compared. Additionally, while participant fatigue should be 
considered, research settings may allow more time for respondents to complete assessments 
deemed ‘too long’ to have clinical utility.  
 
1.3. WHODAS 2.0 
The World Health Organization Disability Assessment Schedule (WHODAS) 2.0 is a 36-item 
questionnaire that comprehensively assesses functional impairment by considering six domains of 
functioning: cognition, mobility, self-care, getting along, life activities, and participation (26,27). 
A shorter 12-item version of the WHODAS 2.0 is also available and includes items that explain 
81% of the variance of the 36-item version (28). Initially developed for use in psychiatry among 
adult populations, the WHODAS 2.0 is versatile as it is applicable to be used across physical and 
mental disorders (26). Most research considering the WHODAS 2.0 is focused on the 36-item 
version (29).  
The psychometric properties of the WHODAS 2.0 have been evaluated using samples from 
different populations with varied health conditions and cultures; these tests consistently 
demonstrate the WHODAS 2.0 as a valid and reliable measure in diverse samples (30). Kimber et 
al. suggested that the psychometric properties of the 12-item WHODAS 2.0 in youth populations 
as young as 15 are also robust (29). The 36-item WHODAS 2.0 was also found to have adequate 
psychometric properties, in a sample Chinese youth between 10 and 19 years of age (31). Previous 
work has also demonstrated that valid comparisons of overall disability, measured with the 
WHODAS 2.0, can be made with confidence across youth aged 15-19 years with differing types 
of chronic illnesses (28). 
 
1.4. Informants 
Undoubtedly, within pediatric care, parents are important stakeholders. Parents are 
responsible for medical decision-making, and are often the party that initiates medical 
appointments (32). As a result, historically, health assessment scales have been completed by 
parent proxies who report on their child’s health status (33). Some considered it unnecessary to 
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ask for child self-reports, believing that the developing cognitive and linguistic abilities required 
to accurately complete health assessments limited the ability for children to provide valuable 
reports (33). A growing number of psychometric evaluations which conclude that scales can be 
confidently administered to children and youth, reduce these concerns (34–36). Further, 
considering a youth population, concerns about youth’s ability to understand and confidently 
complete questionnaires may be minimal (37). Another factor that may reduce the ability to collect 
self-reported information exists as children may be too unwell or unwilling to participate in the 
completion of health assessments, making parent report necessary (37). However, family-centered 
approaches to care place considerable value on self-reports from children and youth, and advocate 
that whenever possible these reports are used to inform decision-making and the evaluation of 
outcomes (38).  
Contradictory to the assumption that parent proxy-report accurately summarizes child and 
youth mental health, initial studies considering both parent and child informants revealed poor 
agreement (39). Discrepant reports are complex to manage as a single ‘correct’ respondent is not 
available for comparison (40). To date, much work on informant discrepancies has focused on 
explaining factors associated with disagreement. It is well established that disagreement is reduced 
when reporting  observable characteristics or behaviours (39,41). In the context of mental disorder, 
agreement may be higher on externalizing disorders compared to internalizing disorders. While 
some studies support this (39,42–44), others conclude that disagreement does not differ between 
internalizing and externalizing disorders  (45).  
In addition to the disorder itself, youth characteristics such as child sex and comorbid health 
concerns may influence agreement. Some investigations report that child sex influences agreement 
(34,46); however, others conclude that this is not significantly associated with decreased 
agreement (32). Additionally, the presence of a comorbid physical health condition increases 
parent-child discrepancies (46,47). Parent characteristics are also known to influence 
disagreement; increased maternal stress (42,48), and parent psychopathology are independently 
associated with disagreement (46). 
Considering a youth population specifically, discrepancies may be more meaningfully 
explained by additional factors. First, youth have expanded social networks. Youth who confide 
in peers may be less likely to regularly inform parents about mental health concerns. Thus, parents 
may not be fully aware of the impact or functional impairment of their child’s mental disorder 
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(46). Additionally, as children become older parents encourage youth to become responsible for 
their health, and are less likely to closely monitor health conditions that are not life threatening 
(23,49). Youth report that they are less likely to expect parental involvement and are more likely 
to delay disclosing information until support is required (23). Overall, parents may have less 
information about the mental health status of youth resulting in discrepant reports. 
The Attribution Behaviour Context (ABC) model provides a useful theoretical framework 
to explain and understand informant discrepancies (40). The ABC model draws upon 
psychological phenomena such as actor-observer bias, attribution theory, recall and source 
monitoring to explain why respondents may provide discrepant reports (40). This model suggests 
that each informant has a unique perspective that is influenced by the respondent’s individual 
characteristics (40,46). These unique perspectives influence what individuals attribute as the 
causes of behavior, which alter their responses on health assessments, ultimately leading to 
discrepancies (40).  
The ABC model is useful in explaining why reports from multiple informants are valuable. 
It is widely acknowledged that each informant provides information that can be meaningful 
(32,47). While some groups advocate that youth, report is essential and parent report should be 
used to compliment findings (37), many argue that collecting information from both informants is 
ideal (32,47,50).  
Unfortunately, discrepancies between parent and youth reports can have profound impacts 
on the effectiveness of care and the supports provided to youth with mental health disorders (51). 
For instance, parental underestimates of youth disease severity have been shown to reduce the 
amount of supportive care provided to youth, despite the need for such services (19,52). 
Additionally, high disagreement between parent-youth dyads is associated with poorer health 
outcomes for youth (53). Without understanding the extent to which informant discrepancies 
(parent vs. youth) exist, care plans and treatment decisions for youth with mental disorder may be 
negatively impacted (33,49,54).  
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STUDY RATIONALE AND RESEARCH OBJECTIVES 
Research examining informant discrepancies – particularly differences between parent and 
youth reports – is lacking. Evidence shows that agreement between parent and child reports of 
child mental health and quality of life is low, but the extent to which this phenomenon extrapolates 
to other aspects of children’s health (i.e., functioning and disability), is unknown (49,55). 
Additionally, despite the value multiple informant responses may provide, collecting this 
information may not be feasible in clinical settings. Therefore, identifying the factors most 
associated with youth-parent discrepancies will be valuable and can be taken into account by 
clinicians. 
The specific aims of this thesis were to: 
1. Estimate parent-youth agreement on the WHODAS 2.0 in a clinical sample of children 
with mental disorder(s). 
It was hypothesized that parent-youth agreement would be low to moderate, and that parents 
would report lower WHODAS 2.0 scores compared to youth. Agreement was expected to be 
similar between the 12-item and 36-item WHODAS 2.0 versions. It was also expected that the 
mobility and self-care domains would have higher agreement that other domains, as these domains 
explore more observable characteristics than the other WHODAS 2.0 domains.  
 
2. Examine convergent and divergent validity, as well as internal consistency reliability of 
the WHODAS 2.0 between informants. 
It was hypothesized that KIDSCREEN domains would be strongly correlated with the 12-item 
and 36-item WHODAS 2.0 scores. Conversely, it was not anticipated that youth age, youth sex, 
and household income would be strongly correlated with WHODAS 2.0 scores. It was expected 
that the strength of correlations would be similar between parent and youth reports. Additionally, 
it was predicted that internal consistency would be sufficient for both parent and youth informants.  
 
3. Examine factors for clinically meaningful disagreement between parent vs. youth report.  
It was hypothesized that demographic, youth health, parent health, and/or healthcare setting 
variables may be useful at explaining parent-youth disagreement on the WHODAS 2.0. It was also 
expected that the covariates that best explain the variation between parent-child disagreement 
would be similar for the 36-item and 12-item WHODAS 2.0. 
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METHODS 
3.1. Study Design and Sample 
The data for this thesis comes from a cross-sectional study that investigated the prevalence 
of multimorbidity (co-occurring mental and physical illness) among children and youth aged 4-17 
years, and explored factors associated with multimorbidity and health service use. Participants 
were recruited from a pediatric academic tertiary care teaching hospital in Ontario. 
Overall, 259 eligible youth were identified, 144 provided informed consent, and 92 dyads 
completed the study. Only participants (herein youth) aged 14–17 years completed the WHODAS 
2.0 at the in-person interview; analyses in the current investigation were completed using data 
from a subset of participants. Overall, 66 (72%) parent-youth dyads (youth between 14 and 17 
years of age) were included within this work.  
Youth were eligible to participate in this study if they: 1) were between 14 and 17 years of 
age; 2) were classified as having major depressive disorder, separation anxiety, phobia, generalized 
anxiety, attention-deficit/hyperactivity disorder, conduct disorder or oppositional defiant disorder; 
3) were currently receiving inpatient or outpatient mental health care; 4) had a parent who was 
their primary caregiver for the three months prior to referral for mental health care, and; 5) both 
youth and parent had sufficient command of the English language to complete the study 
questionnaires. The maximum age of participants was selected as it is the maximum age of youth 
eligible to receive health care services at a pediatric institution within Canada. Further, the 
disorders of interest were selected as research shows these are the most common youth mental 
disorders (1,8). The necessity for a consistent primary caregiver was selected as the study aimed 
to compare parent-report to youth-report, this would not be possible if the primary caregiver role 
was recently assumed. English proficiency was required as most measures used in the study have 
not be validated in other languages. As they would not be fully able to participate, youth diagnosed 
with schizophrenia or those exhibiting symptoms of psychosis were not eligible to participate in 
the study. 
 
3.2. Procedure 
This study received all relevant ethical approvals. Research staff confirmed that potential 
participants met the age-eligibility and English language proficiency required; they provided 
families with a study information letter which included information about the studies objectives 
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and participation requirements. Families who maintained interest were then contacted by the Study 
Coordinator who administered The Mini International Neuropsychiatric Interview for Children 
and Adolescents (MINI-KID) to determine if a youth met the criteria for having major depressive 
disorder, separation anxiety, phobia, generalized anxiety, attention-deficit/hyperactivity disorder, 
conduct disorder, or oppositional defiant disorder.  
An in-person interview for parents and youth was scheduled for those who screened 
positive for at least one mental disorder. At this visit, the Research Coordinator obtained written 
informed consent for participation in the study and data were collected through computer-assisted 
self-reports separately from youth and parents. This visit was approximately 45 minutes for youth 
and 60 minutes for parents. Additional information about the study is available elsewhere (56). 
 
3.3. Sample Size Considerations 
Overall, there is no consensus about how sample size for studies examining psychometric 
properties of scales should be calculated a priori (57,58). However, the sample size needed to 
compare reliability ratings of continuous measures (such as WHODAS 2.0 scores) are smaller than 
those required to compare binary ratings (59). The sample size utilized within this study is similar 
to other investigations of parent-youth agreement (n= 62) (47), and is comparable to the size 
requirements that previous reports suggest is sufficient, n= 30–40 (60), n= 60/group (59). 
Additionally, a literature review exploring patient reported outcomes found that 92% of studies 
utilized a subject:item ratio, a measure often used to justify sample size,  2 (58). Within this study 
the subject:item ratio is 1.83 and 5.5 for the 36-item and 12-item versions of the WHODAS 2.0, 
respectively (58). Therefore, the sample size utilized in this study is likely to be widely regarded 
as sufficient.  
 
3.4. Measures 
Sociodemographic variables (such as youth age, youth sex, parent age, household income) 
and clinically relevant variables (such as care setting, comorbid physical conditions) were 
collected. 
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3.4.1. MINI-KID 
The MINI-KID is a short, structured, diagnostic interview that utilizes skip patterns and 
screening questions to identify the presence of 24 child and adolescent mental disorders from the 
DSM-IV and ICD-10 (61). Respondents are instructed to consider the previous six months when 
answering questions. Within each module, the main diagnostic criteria for the respective mental 
disorder are assessed. If these screener criteria are not met the module is skipped, and the next 
mental disorder is assessed. If screener criteria are met, respondents are asked all questions within 
the module to assess if the mental disorder is present. The time to complete the MINI-KID varies 
depending on the number of modules that are completed.  
While the questions asked to parents and youth were the same, the subject of the questions 
varied. For example, youth were asked questions where the subject was denoted as ‘you’ while the 
parental version specified ‘he/she’.  
The MINI-KID has strong psychometric properties, and is regarded as valid and reliable in 
clinical and general populations (62). Using the Schedule for Affective Disorders and 
Schizophrenia for School Aged Children-Present and Lifetime Version, the MINI-KID has been 
validated; factor analysis looking at similar and disparate constructs suggests that convergent and 
divergent validity, between the MINI-KID and the Brief Child and Family Phone Interview, is 
present (62). The parent proxy of the MINI-KID has good diagnostic agreement ( = 0.46-0.94), 
interrater reliability (AUC  0.97), and test-retest reliability (AUC  0.87) among outpatients (61). 
Additionally, the test-retest reliability of the MINI-KID is acceptable for both youth ( = 0.57) and 
parent proxy-report ( = 0.66) (62). 
 
3.4.2. WHODAS 2.0 
There are two versions of the WHODAS 2.0 (26). The long version of the WHODAS 2.0 
is 36-items and takes 5-10 minutes to complete (26). The WHODAS 2.0 measures 6 domains: 
cognition (6-items), mobility (5-items), self-care (4-items), getting along (5-items), life activities 
(8-items) and participation (8-items). A 12-item version of the WHODAS 2.0 is also available and 
considers the items that most strongly loaded onto the domain-factor structure in the 36-item 
version (63). For these analyses, both the 36-item and the 12-item scores will be considered. 
Respondents answer questions by reflecting on the amount of difficultly they (or their child) had 
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within the previous 30 days. Questions are answered on a 5-point scale (1- none, 2- mild, 3- 
moderate, 4- severe, and 5- extreme of cannot do) or respondents can select ‘do not know’ or ‘not 
applicable’ responses. Similar to the variation between parent and youth versions of the MINI-
KID, the questions asked on both versions of the WHODAS 2.0 varied only by subject. The youth 
version included questions where the subject was denoted as ‘you’ while the parent version asked 
questions where the subject was ‘your child’.  
Two scoring methods – simple and complex – can be utilized to determine WHODAS 2.0 
scores. The simple method can be applied to generate overall scores on both the 12-item and 36-
item versions and domain scores. Using this approach, scores are determined by taking the sum of 
all answers provided and then dividing by the total number of items considered. Therefore, the 
simple scoring method generates scores between 1 and 5.  The complex method of scoring utilizes 
item-response-theory based scoring. Within the complex scoring method, the response for each 
item is considered, a summary score for each domain is generated through differentially weighting 
items and the level of severity specified. This scoring method generates overall scores and domain-
specific WHODAS 2.0 scores. Scores range from 0 (denoting no disability) to 100 (denoting full 
disability). Regardless of the scoring method applied or the score considered (domain -specific or 
overall), higher scores indicate increased disability. Within this analysis the simple scoring method 
will be used, as this method would be employed to generate scores in a clinical (compared to 
research) setting. This scoring method is valuable to ensure the results of this work provide 
meaningful information to health professionals. The simple method of scoring will be used to 
compute several WHODAS 2.0 scores: the 12-item WHODAS 2.0 overall score, 36-item 
WHODAS 2.0 overall score, and 36-item WHODAS 2.0 domain-specific scores.  
In populations of individuals with mental disorder(s), Cronbach’s  for overall WHODAS 
2.0 score was 0.98 (domain-specific scores Cronbach’s  = 0.92 – 0.94) (30). This finding was 
supported by a review which identified the 12-item WHODAS 2.0 as reliable, internally consistent, 
and strongly correlated with other measures of disability (Cronbach’s  = 0.81 – 0.96) (64). 
 
3.4.3 KIDSCREEN 
The KIDSCREEN is a 27-item questionnaire exploring child and youth health-related 
quality of life on five dimensions: physical well-being (5-items), psychosocial well-being (7-
items), autonomy and parents (7-items), peers and social support (4-items), and school 
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environment (4-items). The questionnaire takes 5-10 minutes to complete, and questions are asked 
on a 5-point Likert scale (0- never, 1- seldom, 2- quite often, 3- very often, and 4- always). Four 
items are reverse coded. Higher scores indicate greater health-related quality of life. Raw scores 
are transformed into T-values with a mean of 50 and a standard deviation of 10.  Parent and youth 
versions of the KIDSCREEN include identical questions. The parent version includes questions 
with the subject ‘your child’ while the youth version utilizes ‘you’ as the subject. 
The KIDSCREEN has a replicable factor structure across countries (65). Recent findings 
among youth with mental disorder(s), show that the KIDSCREEN is a valid measure of health-
related quality of life and demonstrates partial measurement invariance between parent-youth 
dyads (66). Construct validity and criterion validity between the KIDSCREEN and other health-
related quality of life measures have also been established (67).  
 
3.4.4. Perceived Stress Scale (PeSS) 
The PeSS is a 10-item questionnaire assessing the perception of stress within youth which 
takes less than 5-minutes to complete (68,69). Questions ask about thoughts and feeling within the 
previous month and answers are provided on a 5-point scale (0- never, 1- almost never, 2- 
sometimes, 3- fairly often, and 4- very often). Raw scores are summed to determine a final score. 
Higher scores indicate an increase in life situations being perceived as stressful. The PeSS has 
adequate reliability, has been correlated with other assessments of youth stress, and has convergent 
and divergent validity with scales assessing similar and disparate constructs, respectively (69,70). 
The factor structure, internal consistency, and convergent validity of the PeSS have been explored 
in a sample of parents who have children with mental illness; the PeSS was found to be valid and 
reliable in this sample (71). 
 
3.4.5. Center for Epidemiologic Studies Depression Scale (CES-D) 
The CES-D is a 20-item measure of depressive symptoms within the previous week that 
takes approximately five minutes to complete (72). Parents within this study are asked to report 
how often they felt a particular symptom on a 4-point scale (0- rarely, 1- sometimes, 2- 
occasionally, 3- most of the time). After reverse coding 4 questions, items are summed. Higher 
scores indicate greater symptoms of depression. While the factor structure of the CES-D differs 
across racial and ethnic groups (73), it is recognized as a reliable and valid measure of depressive 
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symptoms (74). The psychometric properties of CES-D are consistent across various adult 
populations (75), including a sample of parents who have children with mental illness (71). 
 
3.4.6. State-Trait Anxiety Inventory (STAI) 
The STAI is a 40-item measure asking about general feelings of anxiety (76). In this study, 
only the 20 items focusing on trait anxiety (how individuals generally feel), were completed by 
parents. The STAI takes 10-minutes to complete, and respondents are asked to agree or disagree 
with a statement on a 4-point scale (1- not at all, 2- somewhat, 3- moderately so, and 4- very much 
so). Final scores are computed by reverse coding 7 questions and then taking the total sum of all 
answers. Higher scores indicate greater anxiety. The psychometric properties of the STAI have 
been extensively tested in diverse populations (77), including a sample of parents who have 
children with mental illness (71). Test-retest reliability and internal consistency have been 
routinely demonstrated (76,78). 
 
3.5. Analysis Plan: 
 All analyses were performed in SAS Studio, Version 9.0.4 (SAS Institute, Cary, NC). 
Hypothesis tests were two-sided with = 0.05 applied.  
 
3.5.1 Missing Data  
 It was possible that parent and youth responses on the WHODAS 2.0 may not be 
complete. In the case where responses were missing, imputation methods were employed. 
Specifically, the number of missing responses was considered for each of the WHODAS 2.0 
domains. If more than 50% of items in any domain were missing, the dyad was removed from all 
analyses. However, if at least 50% of the items had been answered, the average domain score 
was computed and assigned to those items missing a response.   
 
3.5.2 Objective 1: Estimate parent-youth agreement on the WHODAS 2.0 in a clinical sample of 
children with mental disorder(s). 
Descriptive statistics for overall and domain-specific WHODAS 2.0 scores were 
summarized separately for parent and youth groups. It was not expected that parent and youth 
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reports would be equivalent; however, as these informants are providing information on the same 
subject (i.e. youth disability), a high correlation coefficient between parent- and youth-report was 
expected. Regardless, the strength of an association does not provide information about the 
agreement between two measures (79). To adequately assess agreement between parent-report and 
youth-report on the WHODAS 2.0, the limits of agreement, and intraclass correlation coefficient 
(ICC) were computed, and the Bland-Altman method was employed. A paired t-test was also 
completed to discern if there were statistically significant differences between the mean of youth-
reported WHODAS 2.0 scores and the mean of parent-reported WHODAS 2.0 scores. These 
analyses were repeated for overall WHODAS 2.0 scores and domain-specific scores.  
Bland-Altman plots were constructed by plotting the difference between parent-report and 
youth-report on the Y-axis. It is unclear what the ‘true’ WHODAS 2.0 score for youth is; therefore, 
the average score between informants was calculated and plotted on the X-axis. The line of 
identity, a horizontal line at Y= 0 which indicates where points would fall if there was complete 
agreement between parent- and youth-report, was also plotted (79). Each parent-youth dyad 
represented one point on the Bland-Altman plot. Systematic differences between parent- and 
youth-report were assessed by visually inspecting the Bland-Altman plot. If the points were 
equally distributed above and below the line of identity and no discernable pattern was present (i.e. 
the average of the differences was close to zero), it was concluded that there was no systematic 
difference between parent-report and youth-report (79). If there were deviations, such that points 
were not equally and randomly scattered around the line of identity (i.e. the average of the 
differences was not close to zero), it was concluded that there was a systematic difference between 
parent- and youth-reports (79).  
The limits of agreement were also calculated, using the average and standard deviation of 
the differences, and added to the Bland-Altman plots. Limits of agreement include both systematic 
and random error and allow the differences between parent- and youth-reports to be compared 
(79,80). If the limits of agreement were narrow, the measurement error between parent-report and 
youth-report was considered small. However, if the limits of agreement were wide, the 
measurement error between parent-report and youth-report was large. While narrow limits of 
agreement were favorable, as they indicate parent-report and youth-report have high agreement, it 
is important to note that there is no statistical test to indicate what amount of disagreement is 
clinically meaningful (79).  
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To determine the limits of agreement, a horizontal line denoting the average of the 
differences was plotted. The upper and lower limits of agreement were determined by adding and 
subtracting, respectively, 1.96 standard deviations of this value to the average of the differences 
(79,80). By definition, 95% of all points fell between the limits of agreement (79).  
In addition, the ICC was computed for both parent and youth, overall and domain specific, 
WHODAS 2.0 scores. The ICC is a measure of reliability between two different informants 
evaluating one construct. High inter-rater reliability, demonstrated with a high ICC, indicates the 
scale is not subject to measurement error due to changes in raters. With respect to this thesis, ICC 
measurements indicated the degree of reliability between parent and youth reports of youth 
disability. As identified by Shrout and Fleiss, a 2-way mixed-effect model for ICC was appropriate 
to assess interrater reliability within this analysis as were multiple questions answered by a single 
rater (81). Correlations were evaluated as suggested by Koo et al., ICC < 0.50 as poor reliability, 
ICC = 0.50 – 0.75 as moderate reliability, ICC = 0.75 – 0.90 as good reliability and ICC > 0.90 as 
excellent reliability (82).  
 
3.5.3. Objective 2: Examine convergent and divergent validity, as well as internal consistency 
reliability of the WHODAS 2.0 between informants. 
 Convergent validity was assessed by considering the correlation between WHODAS 2.0 
scores and each of the KIDSCREEN domains – physical well-being, psychological well-being, 
autonomy and parents, peers and social support, and school environment. Divergent validity was 
assessed by considering the correlation between WHODAS 2.0 scores and demographic factors – 
youth age, youth sex, and household income. In all comparisons, youth-reports of the WHODAS 
2.0 were compared to youth-reports of the KIDSCREEN and parent-reports of the WHODAS 2.0 
were compared to parent-reports of the KIDSCREEN. 
Convergent validity was evaluated by separately considering the correlations between the 
KIDSCREEN domains with overall WHODAS 2.0 scores (both 36-item and 12-item). As these 
domains represent similar latent constructs, a strong correlation would suggest convergent validity. 
Divergent validity (or discriminant validity) was assessed by separately computing the correlation 
between youth age, youth sex, and household income. These variables were not expected to be 
related to functional impairment (as measured by the WHODAS 2.0). Thus, the absence of strong 
correlations would suggest divergent validity.   
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Kendall’s Tau correlation coefficient () was used to quantify the correlation between 
WHODAS 2.0 scores and continuous variables (KIDSCREEN domains and youth age).  is a 
conservative alternative to Spearman’s correlation coefficient, and appropriate to assess 
concordance or discordance between pairs of observations  (83). Evaluation of correlations were 
assessed such that,  = |0.1 – 0.29| was considered a weak correlation,  = |0.3 – 0.49| as a moderate 
correlation, and ≥ |0.5| as a strong correlation (84). A point biserial correlation coefficient was 
calculated to quantify the correlation between WHODAS 2.0 scores and binary variables (youth 
sex and household income). Point biserial correlation coefficients were interpreted similarly to  
correlation coefficients. Analyses were completed separately for parent- and youth-reports. 
Correlations were compared to assess if the degree of convergent and divergent validity differs 
between parent- and youth-reports.  
 Internal consistency was examined by computing ordinal , a widely used reliability 
coefficient that appropriately accounts for data collected from ordinal scales such as the WHODAS 
2.0 (85). Ordinal  was calculated for parent and youth reports for overall WHODAS 2.0 scores. 
An ordinal  > 0.70 indicated that internal consistency was sufficient (86).  
 
3.5.4. Objective 3: Examine factors for clinically meaningful disagreement between parent vs. 
youth report. 
The point at which informant discrepancies become clinically meaningful cannot be 
derived simply through statistical analyses (79). A clinically meaningful important difference 
score for the WHODAS 2.0 has not yet been determined (26). To determine which parent-youth 
dyads had clinically meaningful differences between their WHODAS 2.0 scores, the distribution 
of the differences in parent-reported and youth-reported overall WHODAS 2.0 scores was 
considered. Dyads that had differences greater than 0.5 standard deviations from the mean were 
considered to have clinically meaningful differences in overall WHODAS 2.0 scores. This 
approach was consistent with research that explored agreement in health related quality of life 
(87). 
Several covariates may increase the odds that a parent-youth dyad has clinically 
meaningful differences. These covariates include: 1. demographic information – such as youth 
age, youth sex, and family income, 2. youth health information – such as multimorbidity, and 
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perceived stress (PeSS score), 3. parental psychosocial distress (STAI and CES-D scores), and 4. 
care setting.   
Binary logistic regression was used to model the association between covariates and 
clinically meaningful differences in overall WHODAS 2.0 scores between parent-youth dyads. 
Covariates of interest were the continuous and categorical exposure variables, and the presence of 
a clinically meaningful difference in overall WHODAS 2.0 scores was the dichotomous outcome 
variable.  Model generation was completed for overall scores on both the 12-item and 36-item 
WHODAS 2.0. The PROC LOGISTIC procedure was used to compute odds ratios and 95% 
confidence intervals. Four hypothesized main effects models were created, with each sequential 
hypothesized model adding an additional block of covariates (Appendix A). Demographic 
covariates were followed by the youth health block, the parent health block, and the health care 
block. The c-statistic was used to assess model fit. While there is no consensus about a specific 
threshold for acceptable c-statistic values, results above 0.5 indicated that the model was 
performing better than chance (88). The model that balanced parsimony while maximizing the c-
statistic between 0.5 and 1, denoting the estimated area under the ROC curve, was classified as the 
optimal model.  
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RESULTS 
4.1. Missing Data 
 When responses on the 36-item WHODAS 2.0 were considered, there was extensive 
missing data for one question that asked about difficulty in sexual activities. The sexual activities 
question was not answered by 80.3% of parents and 40.9% of youth. As a result, this item was 
removed from all analysis and a modified 35-item WHODAS was employed. The removal of the 
sexual activities question was completed in another assessment of the WHODAS 2.0 with youth 
populations (31). Additionally, the initial sample included 66 parent-youth dyads. After assessing 
missingness, 10 dyads were removed as there was more than 50% of responses on at least one 
WHODAS 2.0 domain. Therefore, the final analytic sample included 56 parent-youth dyads.  
 
4.2. Sample Characteristics 
The mean age of youth in the sample was 15.75 years (SD = 1.03), and the majority of 
youth were female (76.79%) and Caucasian (90.57%). The most common mental disorder among 
the sample of youth (n= 66) was major depressive disorder (80.36%), followed by generalized 
anxiety disorder (76.79%), social phobia (60.71%), oppositional defiant disorder (35.71%), 
separation anxiety (30.36%), attention-deficit/hyperactivity disorder (26.79%), specific phobia 
(17.86%), and conduct disorder (17.86%). There were approximately equal numbers of youth 
recruited from inpatient settings (55.36%) compared to outpatient settings.  
The mean age of parents was 47.46 years (SD = 6.13), and the majority of parent informants 
were female (83.93%). Household income was equally represented, almost half of the sample had 
an annual household income <$75000 (46.43%). Additional details of the study sample can be 
found in Table 1. 
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Table 1: Characteristics of the study sample 
 Mean (SD) 
Youth age, years 15.75 (1.03) 
Youth stress, PeSS  26.77 (8.00) 
Parent age, years 47.46 (6.13) 
Parent psychosocial distress 66.25 (16.88) 
 n (%) 
Female youth 43 (76.79) 
Multimorbidity  15(26.79) 
Caucasian  48 (90.57) 
Mental disorder:  
     Major depressive disorder  45 (80.36) 
     Generalized anxiety  43 (76.79) 
     Separation anxiety  17 (30.36) 
     Social Phobia 34 (60.71) 
     Specific Phobia 10 (17.86) 
     Attention-deficit/hyperactivity disorder  15 (26.79) 
     Oppositional defiant disorder 20 (35.71) 
     Conduct disorder 10 (17.86) 
Female parent 47 (83.93) 
Household income <$75,000  26 (46.43) 
Inpatient 31 (55.36) 
 
4.3. Objective 1 
WHODAS 2.0 Scores: Table 2 contains results of the WHODAS 2.0 scores for parents and 
youth. Parent reports on the 35-item, 12-item, and domain scores for the WHODAS 2.0 were lower 
than youth reports. There were significant differences between parent and youth scores for the 35-
item and 12-item WHODAS 2.0 scores, and for the cognition, mobility, and participation domains.  
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Table 2: WHODAS 2.0 scores for youth and parents 
 Parent Score 
Mean (SD) 
Youth Score 
Mean (SD) 
p-value 
35- item 2.32 (0.63) 2.63 (0.76) 0.02 
12-item 2.40 (0.70) 2.69 (0.76) 0.04 
Cognition domain 2.57 (0.82) 2.93 (0.87) 0.02 
Mobility domain 1.71 (0.66) 2.27 (0.98) <0.001 
Self-care domain 1.69 (0.77) 1.97 (0.93) 0.06 
Getting along domain 2.46 (0.77) 2.65 (1.01) 0.23 
Life activities domain 2.89 (0.94) 3.03 (0.98) 0.41 
Participation domain 2.63 (0.75) 2.94 (0.98) 0.05 
 
Figure 1 shows the Bland-Altman plot for the average 35-item WHODAS 2.0 scores. The 
points were scattered equally above and below the line of identity. While there was no clear pattern 
upon visual inspection, the points were clustered towards the centre of the plot and did not extend 
to the limits of the x-axis or y-axis. The average of the differences was -0.31. The upper and lower 
limits of agreement were 1.55 and -2.17, respectively. Therefore, the range of the limits of 
agreement is 3.72. Low agreement between parent and youth reports was present, as the limits of 
agreement were wide.  
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Figure 1. 35-item WHODAS 2.0 Bland-Altman Plot 
 
Figure 2 shows the Bland-Altman plot for the average 12-item WHODAS 2.0 scores. The 
points were scattered equally above and below the line of identity. While there was no clear pattern 
upon visual inspection, the points were clustered towards the centre of the plot and did not extend 
to the limits of the x-axis or y-axis. The average of the differences was -0.29. The upper and lower 
limits of agreement were 1.69 and -2.27, respectively. Therefore, the range of the limits of 
agreement was 3.96. Low agreement between parent and youth reports was present, as the limits 
of agreement were wide.  
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Figure 2. 12-item WHODAS 2.0 Bland-Altman Plot 
 
The Bland-Altman plots for WHODAS 2.0 domain scores can be found in Appendix B. 
For all domains, points were scattered equally above and below the line of identity. There was no 
clear pattern for the cognition, getting along, life activities, and participation domains. For all 
domains the average of the differences were negative (-0.55 to -0.14). However, when considering 
the mobility and self-care domains variability increased across the x-axis. There may be increased 
variability between parent and youth responses on the mobility and self-care domains as the 
average WHODAS 2.0 score increased. Upon visual inspection, the range of the limits of 
agreement appeared wide across all domains (4.16 to 5.09).  Thus, low agreement between parent 
and youth reports existed for all WHODAS 2.0 domains.  
Table 3 contains the ICC results for the overall and domain WHODAS 2.0 scores. All ICC 
values were <0.5, indicating poor agreement between parent and youth reports. There was only 
one instance where the upper limit of the 95% CI was >0.5; the upper limit of the 95% CI for the 
self-care domain was 0.54, which would suggest that moderate reliability was possible. With the 
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exception of the self-care domain, the lower limit of the 95% CI was negative, as was the ICC 
point estimate for the cognition domain, indicating that the variability within a group of raters was 
greater than the variability between parent and youth raters. 
 
Table 3: Parent-youth agreement  
WHODAS 2.0 Score ICC (95% CI) 
35- item 0.07 (-0.19, 0.3) 
12- item 0.02 (-0.24, 0.28) 
Cognition domain -0.04 (-0.29, 0.22) 
Mobility domain 0.15 (-0.11, 0.40) 
Self-care domain 0.33 (0.08, 0.54) 
Getting along domain 0.13 (-0.14, 0.37) 
Life activities domain 0.17 (-0.09, 0.41) 
Participation domain 0.20 (-0.06, 0.43) 
 
4.4. Objective 2 
Table 4 contains the results of Kendall’s  correlation between the WHODAS 2.0 overall 
scores (on the 35-item and 12-item versions) and KIDSCREEN domains. When considering 
statistical significance (p≤ 0.05), conclusions were consistent between youth and parent reports for 
all correlations, with the exception of correlations including the peers and social support 
KIDSCREEN domain. There was not a significant correlation between the youth reported 35- or 
12-item WHODAS 2.0 score and the peers and social support domain score (= -0.09 and -0.12, 
respectively). However, there was a significant correlation between the parent reported 35- or 12-
item WHODAS 2.0 score and the peers and social support domain score (= -0.23 in both 
instances). 
 All correlations between WHODAS 2.0 overall scores and KIDSCREEN domain scores 
were low to moderate. Moderate correlation was seen when considering the youth reported 
physical well-being and school environment domains with both the 35- and 12-item youth reported 
WHODAS 2.0 scores. However, when considering parent reported scores, moderate correlations 
were only seen for the correlations that included the school environment KIDSCREEN domain 
and the correlation between the 12-item WHODAS 2.0 score and the physical well-being domain 
score. All other correlations for both parents and youth were low. 
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The direction of correlation was consistent for parents and youth with the exception of 
correlations considering the psychological well-being domain. A positive correlation was observed 
between youth reported psychological well-being and youth reported 35- and 12-item WHODAS 
scores (= 0.01 and <0.01, respectively). However, a negative correlation was observed between 
parent reported reported psychological well-being and parent reported 35- and 12-item WHODAS 
scores (= -0.07 and -0.05, respectively). 
 
Table 4: Convergent validity 
WHODAS 2.0 
Version 
KIDSCREEN Domain Youth Report 
 (p-value) 
Parent Report 
 (p-value) 
35-item Psychological well-being 0.01 (0.91) -0.07 (0.45) 
Physical well-being -0.31 (<0.01) -0.24 (0.01) 
 Parent relation and autonomy -0.21 (0.02) -0.29 (<0.01) 
 Peers and social support -0.09 (0.33) -0.23 (0.02) 
 School environment* -0.41 (<.0001) -0.40 (<.0001) 
12-item  
 
Psychological well-being <0.01 (0.98) -0.05 (0.65) 
Physical well-being -0.31 (<0.01) -0.30 (<0.01) 
 Parent relation and autonomy -0.21 (0.03) -0.25 (0.01) 
 Peers and social support -0.12 (0.23) -0.23 (0.02) 
 School environment* -0.41 (<.0001) -0.42 (<.0001) 
* n=55 
 
Results for the correlation between youth and parent reported WHODAS 2.0 scores and 
demographic variables are reported in Table 5. When considering statistical significance (p≤ 0.05), 
conclusions were consistent between youth and parent reports for all correlations, with the 
exception of the correlation between the 12-item WHODAS 2.0 score and youth sex. There was a 
significant correlation between the youth reported 12-item WHODAS 2.0 score and youth sex (p-
value= 0.03). However, there was not a significant correlation between the parent 12-item 
WHODAS 2.0 score and youth sex (p-value= 0.08). 
 All correlations between WHODAS 2.0 overall scores and demographic variables were 
low to moderate. Moderate correlation was seen between youth reported 35- and 12-item 
WHODAS 2.0 scores with youth sex, all other correlations were low.  
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The direction of correlation was consistent for parents and youth, with the exception of 
correlations considering youth age. A positive correlation was observed between youth reported 
35- and 12-item WHODAS scores and youth age (0.03 and 0.07, respectively). However, a 
negative correlation was observed between parent reported 35- and 12-item WHODAS scores and 
youth age (-0.12 and -0.08, respectively). 
 
Table 5: Divergent validity 
WHODAS 
2.0 Version 
Demographic Variable Youth Report 
Correlation* (p-value) 
Parent Report 
Correlation* (p-value) 
35-item Female youth 0.32 (0.02) 0.29 (0.03) 
Youth age 0.03 (0.75) -0.12 (0.22) 
 Household income <$75,000 -0.03 (0.85) -0.09 (0.51) 
12-item  
 
Female youth 0.30 (0.03) 0.23 (0.08) 
Youth age 0.07 (0.48) -0.08 (0.42) 
 Household income <$75,000 -0.06 (0.68) -0.09 (0.49) 
*Kendall’s  for youth age correlations; Point biserial for female youth and household income 
<$75,000 correlations. 
 
Internal consistency of the 35-item and 12-item WHODAS 2.0 was measured using ordinal 
, for both parents and youth. The ordinal  for youth was 0.96 and 0.86, for the 35-item and 12-
item WHODAS 2.0 versions, respectively. The ordinal  for parents was 0.96 and 0.91, for the 
35-item and 12-item WHODAS 2.0 versions, respectively. As all ordinal  values were >0.7, the 
internal consistency of both versions of the WHODAS 2.0 was sufficient for both youth and parent 
raters. 
 
4.5. Objective 3 
The average of the differences between parent and youth reported 35-item WHODAS 2.0 
scores was -0.31 (SD= 0.95). Therefore, dyads with a difference between -0.79 and 0.17 were not 
considered to have meaningful disagreement in the 35-item WHODAS 2.0 scores (n=19). Dyads 
outside that range were considered to have meaningful differences in the 35-item WHODAS 2.0 
scores (n=37).  
 Table 6 shows the logistic regression results for models exploring factors associated with 
meaningful differences on the 35-item WHODAS 2.0. The only covariate that was significantly 
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associated with meaningful disagreement was annual household income <$75,000. Specifically, 
household income <$75,000 was associated with lower odds of meaningful differences between 
parent and youth 35-item WHODAS 2.0 scores, when controlling for: demographic factors (model 
1, OR= 0.29, 95% CI= 0.09-0.97, c-statistic= 0.70); demographic factors and youth health 
covariates (model 2, OR= 0.29, 95% CI= 0.08-0.97, c-statistic= 0.71); and demographic factors, 
youth health, parent health, and health care setting (model 4, OR= 0.28, 95% CI= 0.08-0.99, c-
statistic= 0.71). However, household income <$75,000 was not associated with lower odds of 
disagreement when controlling for demographic factors, youth health, and parent health (model 3, 
OR= 0.30, 95% CI= 0.09-1.04, c-statistic= 0.72). A crude model including only household income 
<$75,000 was also generated. This analysis revealed an OR= 0.36 (95% CI= 0.11-1.12) and a c-
statistic= 0.63.  
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Table 6: Factors associated with meaningful differences on the 35-item WHODAS 2.0 
Variables Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Demographics     
Youth age 0.61  
(0.34, 1.12) 
0.61 
(0.33, 1.13) 
0.60  
(0.32, 1.10) 
0.58 
(0.31, 1.08) 
Female youth 1.24 
(0.31, 4.90) 
1.25  
(0.31, 5.05) 
1.53  
(0.35, 6.69) 
1.74 
(0.38, 8.01) 
Household Income 
<$75,000 
0.29  
(0.09, 0.97) 
0.29 
(0.08, 0.97) 
0.30  
(0.09, 1.04) 
0.28 
(0.08, 0.99) 
Youth Health     
Multimorbidity  0.88  
(0.23, 3.40) 
0.90  
(0.23, 3.51) 
0.74 
(0.18, 3.13) 
Youth Stress  1.00 
(0.93, 1.08) 
0.99 
(0.92, 1.07) 
1.01 
(0.92, 1.10) 
Parent Health     
Parent psychosocial distress   1.01 
(0.97, 1.04) 
1.01 
(0.98, 1.05) 
Setting     
Inpatient    0.53 
(0.11, 2.56) 
C-Statistic 0.70 0.71 0.72 0.71 
 
The average of the differences between parent and youth reported 12-item WHODAS 2.0 
scores was -0.29 (SD= 1.01). Therefore, dyads with a difference between -0.80 and 0.22 were not 
considered to have meaningful differences in the 12-item WHODAS 2.0 scores (n=18). Dyads 
outside that range were considered to have meaningful differences in the 35-item WHODAS 2.0 
scores (n= 38).  
 Table 7 shows the logistic regression results for models exploring factors associated with 
meaningful differences on the 12-item WHODAS 2.0. The only covariate that was significantly 
associated with meaningful disagreement was youth age. Specifically, higher youth age was 
associated with lower odds of meaningful differences between parent and youth 12-item 
 27 
WHODAS 2.0 scores, when controlling for: demographic factors (model 1, OR= 0.49, 95%CI= 
0.26-0.93, c-statistic= 0.69); demographic factors and youth health covariates (model 2, OR= 0.46, 
95% CI= 0.24-0.90, c-statistic= 0.72); demographic factors, youth health, and parent health 
covariates (model 3, OR= 0.44, 95% CI= 0.22-0.88, c-statistic= 0.73); and demographic factors, 
youth health, parent health, and health care setting (model 4, OR= 0.40, 95% CI= 0.19-0.84, c-
statistic= 0.76). A crude model including only youth age was also generated. This analysis revealed 
an OR= 0.52 (95% CI= 0.28-0.98) and a c-statistic= 0.66.  
 
Table 7: Factors associated with meaningful differences on the 12-item WHODAS 2.0 
Variables Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Demographics     
Youth age 0.49 
(0.26, 0.93) 
0.46 
(0.24, 0.90) 
0.44 
(0.22, 0.88) 
0.40 
(0.19, 0.84) 
Female youth  1.36 
(0.34, 5.44) 
1.25 
(0.31, 5.05) 
1.39 
(0.32, 6.06) 
1.69 
(0.36, 8.03) 
Household Income 
<$75,000 
0.45  
(0.13, 1.52) 
0.41 
(0.12, 1.44) 
0.46 
(0.13, 1.64) 
0.38 
(0.10, 1.45) 
Youth Health     
Multimorbidity  0.80 
(0.21, 3.15) 
0.85 
(0.21, 3.42) 
0.57 
(0.12, 2.66) 
Youth Stress  1.04 
(0.96, 1.12) 
1.04 
(0.96, 1.13) 
1.07 
(0.97, 1.17) 
Parent Health     
Parent psychosocial distress   0.98 
(0.95, 1.02) 
0.99 
(0.95, 1.03) 
Setting     
Inpatient    0.33 
(0.06, 1.88) 
C-Statistic 0.69 0.72 0.73 0.76 
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DISCUSSION 
5.1. Objective 1 
The hypothesis that parent-youth agreement would be low to moderate, with parents 
reporting lower WHODAS 2.0 scores compared to youth, was supported. The hypothesis that 
mobility and self-care domains would have higher agreement, compared to other WHODAS 2.0 
domain scores, was partially supported. While the self-care domain had the highest agreement, 
agreement on the mobility domain was lower than the agreement observed in the life activities and 
participation domains. As hypothesized, agreement was similar for the 12-item and 35-item 
versions of the WHODAS 2.0. 
Results from Bland-Altman plots and ICC values, suggest that parent-youth agreement is 
low to moderate. Agreement tends to decrease when providing reports about non-observable 
characteristics, such as the functional impact of mental disorder (89). These findings align with 
other studies exploring parent-youth agreement. Low to moderate agreement between parents and 
youth has been demonstrated when considering both the presence of mental disorder (32,45,90,91), 
and the impact of mental disorder (37,41,87). Not only do these results align with literature, they 
support the ABC model’s assertion that parents and youth each provide valuable, but often 
discrepant, perspectives (32,37,42). 
In addition to finding that agreement was low to moderate, parents consistently reported 
lower overall and domain WHODAS 2.0 scores compared to youth. The direction of parent-youth 
discrepancies is inconsistent in literature. Similar to the results of this thesis, a school-based sample 
found that parents underestimated children and adolescent’s emotional distress symptoms (92). 
Multiple reviews however, focused on children with health problems, have identified that parents 
tend to report worse quality of life compared to children themselves (33,93).  In a related vein, it 
may be expected that parents are likely to report higher functional impairment compared to youth. 
In fact, a study of youth receiving outpatient mental health services found that parents reported 
increased levels of functional impairment compared to youth reports (94). This sample was 
predominantly ethnic minority youth (94), while the majority of youth considered in this thesis 
were Caucasian. Based on the conflicting results, it is possible that the direction of informant 
discrepancies may be explained, in part, by ethnicity. Previous work has identified ethnicity as a 
significant predictor of the magnitude and direction of informant discrepancies (95–98). Parents 
from ethnic minorities may have unique thresholds, compared to children and non-minority 
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parents, at determining when medical attention for poor mental health is needed (98,99). As culture 
impacts the conceptualization of family, it is reasonable to expect that parent-child communication 
and ultimately informant discrepancies may differ across ethnic groups (100). Parents of ethnic 
minorities also may be less likely to endorse symptoms of mental disorders due to perceived stigma 
(101). Overall, additional research is needed with more diverse samples such that the impact of 
ethnicity can be assessed.  
As agreement tends to be higher for characteristics that can be observed (39,44), it was 
expected that the mobility and self-care domain scores would have the highest agreement 
compared to the other WHODAS 2.0 domain scores. When considering the Bland-Altman plots 
for self-care and mobility domain scores, variability between parent and youth responses increased 
as the average WHODAS 2.0 score increased. The increased variation may suggest that as 
functional impairment increases, the magnitude of the difference between parent and youth reports 
also increases. Consistent with the hypothesis, the domain with the greatest agreement was the 
self-care domain. However, agreement on the mobility domain was lower than agreement on the 
life activities and participation domains. Agreement tends to increase on domains related to the 
condition of interest, as frequent communication about that domain may occur (33,35). It is 
possible that mobility concerns are not a focus of clinical or personal discussions about a youth’s 
mental health and physical functioning. However, mobility can be impacted by mental disorder. 
For example, individuals with anxiety and depression may have idiopathic clinical symptoms such 
as pain, which could decrease physical activity (102). As youth are still physically able to complete 
tasks (i.e. standing and walking), individuals may not consider these declines in physical activity 
to be the same as limitations in mobility, impacting responses on the mobility domain.  Concerns 
may instead be discussed in the context of low motivation to complete tasks and connect with 
others, not decreased physical ability, potentially explaining the increased agreement on the life 
activities and participation domains. 
Bland-Altman plots and ICC values both suggested that youth and parents provide 
discrepant information on the WHODAS 2.0, regardless of the version or domain being 
considered. As parents and youth provide discrepant reports, information from both informants 
should be collected and considered when trying to assess functional impairment among youth with 
mental disorder. While it is ideal to collect information from both informants (35,55,103), this may 
not always be possible in clinical settings where time and resources may be limited. Unlike child 
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populations, where there may be a concern that an informant’s young age limits their ability to 
articulate information accurately, it is unlikely that this is true for youth. Therefore, if one 
informant perspective must be prioritized, it may be best to prioritize the youth perspective. 
Ultimately, it is the youth who will best understand their internal states (35,104). Placing the focus 
on youth perspectives is also valuable as youth are expected to become partners in their care, and 
prepare to transition into adult care settings where they will likely be the sole informant (49). 
Bland-Altman plots revealed that parent-youth agreement is similar when considering the 
35- and the 12-item version of the WHODAS 2.0. While the 12-item WHODAS 2.0 explains the 
majority (81%) of the variance on the 36-item WHODAS 2.0 (30), it was important to consider 
both versions of the WHODAS 2.0 to ensure that agreement between informants didn’t differ 
based on the version of the WHODAS 2.0 used. Most literature exploring agreement on the 
WHODAS 2.0 considers either the 12-item version or the 36-item version of the WHODAS 2.0. 
By showing that parent-youth agreement is similar for both versions, the results provide evidence 
that degree of parent-youth agreement from investigations using only one version may be 
generalized to both versions of the WHODAS 2.0. Second, by finding that agreement is low to 
moderate for both versions of the WHODAS 2.0, when assessing the functional impairment of 
youth with mental disorder, the less time-consuming 12-item version of the WHODAS 2.0 may 
be preferred in both clinical and research settings.  
 
5.2. Objective 2 
 Convergent and divergent validity was assessed by considering the effect size of 
correlations. The hypothesis that KIDSCREEN domains would be correlated with the 12-item and 
36-item WHODAS 2.0 scores was not supported, as all correlations were low to moderate. The 
hypothesis that demographic variables (youth age, youth sex, and household income) would not 
be associated with 12-item and 36-item WHODAS 2.0 scores was supported, as all correlations 
were low to moderate. Additionally, the hypothesis that the strength of correlations would be 
similar between parent and child report was largely supported. The single exception was observed 
when considering the correlation between the 35-item WHODAS 2.0 scores and the KIDSCREEN 
physical well-being domain score; the correlation between the youth 35-item WHODAS 2.0 score 
and the youth reported physical well-being score was moderate, while the parent reported 
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correlation was low. Finally, as expected, the internal consistency for both informants was 
adequate.   
 Increases in functional impairment are generally associated with decreases in health-related 
quality of life (105). While the results demonstrate this inverse association, convergent validity of 
the WHODAS 2.0 was not demonstrated for either informant, as all correlations between 
WHODAS 2.0 scores and KIDSCREEN domains were low to moderate. This was true when 
considering both 35-item WHODAS 2.0 scores, and 12-item WHODAS 2.0 scores. It was 
surprising that KIDSCREEN domain scores and the WHODAS 2.0 overall scores were not 
strongly correlated. Although functional impairment and health-related quality of life are related, 
they are distinct constructs (106). The WHODAS 2.0 doesn’t emphasize social aspects of disability 
(107), these aspects of disability may be better captured by the KIDSCREEN, potentially 
explaining why strong correlations were not observed. Evidence also suggests that youth with 
chronic conditions report health-related quality of life similar to, or better than, healthy children 
(33,49). As a subset of the sample included in this work had chronic conditions, it is possible that 
correlations between the WHODAS 2.0 and the KIDSCREEN were negated. Regardless, the 
WHODAS 2.0 appeared to be performing similarly between informants as youth reported and 
parent reported correlations between KIDSCREEN domains and WHODAS 2.0 scores were 
similar in direction and magnitude.     
 Divergent validity of the WHODAS 2.0 was demonstrated as there was an absence of 
strong correlations with demographic variables (female youth, youth age, and annual household 
income <$75,000). Demographic variables were selected to assess divergent validity as it is not 
expected that functional impairment will differ with youth age, sex, or household income. These 
results add further support to literature showing divergent validity of the WHODAS 2.0 has been 
established in diverse samples (30,64), and identify that this extends to both a clinical sample of 
youth with mental disorder and their parents. Again, this strength and direction of youth reported, 
and parent reported correlations were comparable.   
 In addition to the findings that youth and parent-reported correlations (for both convergent 
and divergent validity) are similar, the internal consistency of both informants was adequate. These 
reports align with other investigations of the internal consistency of the WHODAS 2.0 in youth, 
and in those with various mental disorders (26,31). As informant age decreases there is increased 
fear that an individual may not be able to accurately articulate their concerns. By finding that the 
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psychometric properties of the WHODAS 2.0 were similar for both youth with mental disorder 
and their parents, these concerns should be minimized. This result supports literature which 
suggests that the WHODAS 2.0 can be used in youth as young as 15 years old (29). Overall, it 
seems that both youth with mental disorder and their parents are able to provide valid and reliable 
reports of functional impairment on the WHODAS 2.0. 
 
5.3. Objective 3 
Contrary to the hypothesis, that demographic, youth health, parent health, and healthcare 
setting covariates would be useful in explaining parent-youth disagreement on the WHODAS 2.0, 
few covariates were meaningful. Additionally, the hypothesis that the covariates which best 
explained the variation between parent-youth disagreement on the 35-item version of the 
WHODAS 2.0 would be the same covariates that explained disagreement on the 12-item version 
was not supported. In both models, only 1 covariate was significantly associated with meaningful 
disagreement between parent and youth WHODAS 2.0 scores. When considering the 35-item 
WHODAS 2.0 scores, household income <$75,000 was associated with lower odds of meaningful 
differences between parent and youth WHODAS 2.0 scores. This association was observed in a 
crude model, and when controlling for demographic, youth health, and healthcare setting 
covariates. When considering the 12-item WHODAS 2.0 scores, higher youth age was associated 
with lower odds of meaningful differences between parent and youth WHODAS 2.0 scores. This 
association was also observed in a crude model, and when controlling for demographic, youth 
health, parent health, and healthcare setting covariates. 
 The results that showed household income <$75,000 was associated with lower odds of 
meaningful disagreement between parent and youth 35-item WHODAS 2.0 scores conflicted with 
other literature, which showed that agreement increases as household income increases (108). The 
perceived need for mental health supports decreases as household income declines (5). Further, 
children in low-income households, especially youth, have higher rates of mental illness and the 
highest unmet need for mental health support (8,109). A myriad of factors – from low health 
literacy to decreased time for leisure – may contribute to these associations. Knowing this, 
potential explanations, for the finding that low household income was associated with decreased 
odds of meaningful disagreement, emerge. First, the process of overcoming barriers may result in 
a shared understanding about mental health concerns, increasing the odds of agreement for 
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informants in low-income households. Second, it is possible that only dyads with the greatest 
communication between youth and parents may seek mental health services, leading to selection 
bias within this sample. Thus, the association observed between low household income and 
disagreement may be better explained by other confounding factors, such as parent-youth 
relationship and/or communication. These factors were not assessed within this sample but should 
be considered in future research. It is also plausible that the youth from low-income households 
included within this sample represent those with the most noticeable functional impairment. If this 
was true increased agreement would be expected, but this association may disappear if a 
representative group of youth with mental disorder from low-income households were included. 
However, these explanations are speculative and further research is required in larger and more 
socioeconomically diverse samples. 
 Older youth age was associated with lower odds of meaningful differences between parent 
and youth 12-item WHODAS 2.0 scores. This result aligns with the literature which suggests that 
agreement increases as children age (41,46,49). However, the literature is inconclusive, as some 
studies report the opposite (39,89), and others find no association (48,110). It is difficult to 
reconcile the discrepant reports about the impact of age, as these studies are completed in diverse 
samples and inconsistent definitions of ‘child’ and ‘youth’ are used. Regardless, it is interesting 
that an association between youth age and agreement was identified despite the narrow age range 
of youth within our sample. This finding suggests that even small changes in youth age may be 
result in meaningful differences in agreement which supports the recommendation that narrow age 
groupings be used in future research (111).  It is possible that, as youth age they are better able and 
willing to communicate concerns to parent informants. However, additional research should be 
completed to better understand the association between agreement and youth age.  
 It was surprising that the regression results differed between WHODAS 2.0 versions, as 
the 12-item WHODAS 2.0 explains 81% of the variance in the complete 36-item WHODAS 2.0 
(30). While the 12-item WHODAS 2.0 has an increased clinical utility, as it takes less time to 
complete, there is still approximately one fifth of variance in functional impairment not captured 
on the 12-item version. This additional variance likely clarifies why covariates identified, through 
regression, differed depending on the WHODAS 2.0 version considered. It is important to 
recognize that the factors which explain agreement between youth with mental disorder and their 
parents on one version of the WHODAS 2.0 may not be generalizable to other WHODAS 2.0 
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versions, as most research to date focuses on only one version of the WHODAS 2.0. 
Inconsistencies seen between studies exploring factors that may influence agreement on the 
WHODAS 2.0 may, in part, be explained by the version used.  
 Associations were not found for youth sex, multimorbidity, youth stress, parent 
psychosocial distress, or recruitment setting despite literature suggesting that these factors may be 
important at explaining disagreement between parent and youth informants 
(32,34,35,42,46,49,51). Our results indicated this may not be true when assessing parent-youth 
agreement on functional impairment. Current literature is inconsistent about the presence or 
direction of associations for these covariates. For example, despite both studies assessing parent-
youth agreement for anxiety within clinical samples, youth sex was meaningful in one 
investigation of parent-youth agreement (32), and unimportant in another (46). This thesis took a 
conservative approach by controlling for factors that have been identified in the literature, even if 
others negate a potential association. Discrepancies between the results of this thesis and other 
investigations may also exist; as youth considered in this thesis were older and from a more narrow 
age range (32,34,35,42,46,49,51). Further, youth included within this sample had various mental 
disorders; though, the factors that influence agreement are known to differ depending on the 
specific mental disorder considered (46). It is possible that a factor may increase odds of agreement 
for one metal disorder but decrease odds of agreement for another mental disorder – thereby 
nullifying the impact of that variable within this investigation. Additional research should be 
completed with larger and more diverse samples to elucidate the impact of these covariates on 
parent-youth agreement.  
  
5.4. Limitations 
The results of this thesis need to be considered in the context of several limitations. First, 
the sample is both small and homogenous. Participants were recruited from a single site, over 
three-quarters of the sample of youth were female, and almost all were Caucasian. Therefore, the 
results may not have been powered to detect significant associations based on sex or ethnicity, and 
are not generalizable to all youth with mental disorder. Further, the sample is underpowered to 
examine illness-specific agreement. Research reports that agreement is consistent across diagnoses 
(90). However, there is evidence that parent-child agreement differs based on illness type (i.e. 
internalizing vs. externalizing), and that agreement differs depending on the specific mental 
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disorder considered (44,46). Regardless, it must be remembered that the results of this thesis are 
preliminary; more investigations should be completed with clinical samples of youth that 
independently consider each mental disorder. Third while the parent informants considered were 
the primary caregiver, this investigation did not consider the gender of the parent informant. 
Similar to other literature, which finds that the parent informant tends to be the mother (112), most 
of parent informants in this work were female. However, parent informants are not interchangeable 
as mother-youth agreement may not be the same as father-youth agreement (113). Thus, the results 
of this thesis may not be generalizable to father-youth dyads. Future work should include larger 
samples and place an emphasis on collecting information from both parents, where possible. 
Moreover, this dataset did have some missing data. The use of mean imputation was valuable to 
maximize the number of participants that could be included within this study. However, imputation 
methods reduced the standard deviation of the dataset. As is common with all research, future 
studies should attempt to minimize missing responses and maximize participation. Next, a 
clinically meaningful important difference score for the WHODAS 2.0 had not yet been 
determined (26). While the methods used to classify meaningful disagreement was consistent with 
other investigations (87), it is unclear if 0.5 standard deviations was an appropriate threshold. 
Additional work should be completed to determine the clinically meaningful important difference 
score for the WHODAS 2.0. Finally, while the simple scoring method was employed in this work, 
as it is the most likely method to be used in clinical settings, it is unclear if the results would change 
if the complex scoring method was used. Researchers should be mindful not to generalize these 
results to studies using WHODAS 2.0 scores generated using the complex scoring method.  
 
5.5. Implications & Future Directions 
 This thesis has several important implications for research, policy, and practice. By 
identifying that parent-youth agreement was similar for both the 12-item and 35-item WHODAS 
2.0, showing that convergent and divergent validity were similar for both informants, and revealing 
that internal consistency was sufficient for both youth and parent informants, it is wise to suggest 
that use of the 12-item WHODAS 2.0 version be prioritized. As the 12-item WHODAS 2.0 is less 
time-consuming than the longer and more detailed 35-item WHODAS 2.0, this recommendation 
will be valuable in clinical settings where time may be limited. 
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It is reasonable to expect that a clinical the sample would have increased agreement, as 
parents and youth are both aware that clinical support is being received for mental health concerns. 
However, the results of this study suggest that this is not the case and that low-to-moderate 
agreement between parents and youth may also extend to clinical samples. By showing that there 
was low-to-moderate agreement between parent and youth informants, this thesis supports the 
notion that these informants provide unique and valuable perspectives (40,43,53). Similar to other 
studies, these findings support that information from both informants should be collected in both 
clinical and research settings (42,112). Identifying, and hopefully reconciling, both perspectives 
may better allow health professionals to provide optimal supports and care to youth experiencing 
mental disorder. Additionally, parent-youth disagreement itself may predict poor outcomes beyond 
those explained by increased functional impairment (53). Thus, collecting information from both 
informants may help health professionals identify parent-youth dyads at risk for poor outcomes, 
and provide supports to reduce discrepancies thereby improving youth health trajectories.  
Despite using a narrow age range, results still showed that youth age was associated with 
meaningful disagreement on the WHODAS 2.0. When it is not possible to collect information 
from all youth and parent dyads, collecting information from both informants for dyads with young 
youth should be prioritized as young youth have greater odds of meaningful disagreement on the 
12-item WHODAS 2.0. However, given the negative impact that informant discrepancies may 
have on health outcomes for youth (53), and value of family-centered approaches to care, creating 
health policies that incentivize collecting information from both informants for all parent-youth 
dyads may be justified.  
While logistic regression results began to elucidate factors that may be associated with 
meaningful parent-youth disagreement on the WHODAS 2.0, this thesis is not able to explain why 
disagreement exists. Much of the research currently exploring parent-youth agreement, similar to 
this investigation, is quantitative. Additional research is needed to assess the reasons why 
discrepancies arise, not just the factors associated with informant discrepancies (40). Qualitative 
research methods may be uniquely equipped to answer research questions that could fill this 
research gap.  
Conclusion 
Overall, the conclusions derived from both versions of the WHODAS 2.0 are similar. 
While both versions of the WHODAS 2.0 may have value depending on the purpose of an 
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assessment, this recognition is valuable for clinical settings where time is often limited, as the 12-
item version of the WHODAS 2.0 is less time consuming to complete. Reports from both youth 
and parents appear valuable in understanding functional impairment. Thus, it is important that the 
perspectives of both informants are collected and considered in both clinical and research settings. 
Additional work is needed to understand the factors that influence discrepancies and the 
implications for care. Preliminary evidence from this thesis suggests that household income and 
youth age may be valuable in explaining meaningful disagreement between parents and youth. 
Further investigations should be completed to assess these potential associations in larger and more 
diverse samples.     
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Appendix A – Hypothesized Main-Effects Models 
 
Model 1: 
𝜂𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 ; 
𝜂𝑖 = 𝛽0 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑆𝑒𝑥𝑖 + 𝛽3𝐼𝑛𝑐𝑜𝑚𝑒𝑖 
Where:  
𝜂𝑖 is the unknown and unobserved odds of a clinically meaningful difference in 
WHODAS 2.0 score of the i-th dyad,  
X1i is the observed continuous predictor value for youth age (in years) of the i-th subject,  
X2i is the observed binary predictor for youth sex (0= female, 1= male) of the i-th subject,  
X3i is the observed binary predictor for family income (0  $75000/ year, 1 > $75000/ 
year) of the i-th subject,  
𝛽0 is the fixed unknown intercept,  
𝛽1 is the fixed unknown regression coefficient corresponding to youth age, 
𝛽2 is the fixed unknown regression coefficient corresponding to youth sex,  
𝛽3 is the fixed unknown regression coefficient corresponding to income.    
 
Assumption for any 𝑖 ≠ 𝑗, (𝑋𝑖 , 𝑌𝑖) ⊥ (𝑋𝑗 , 𝑌𝑗). 
 
Model 2: 
𝜂𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 + 𝛽4𝑋4𝑖 + 𝛽5𝑋5𝑖 ; 
𝜂𝑖 = 𝛽0 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑆𝑒𝑥𝑖 + 𝛽3𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + 𝛽4𝑀𝑢𝑙𝑡𝑖𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦𝑖 + 𝛽5𝑌𝑜𝑢𝑡ℎ𝑆𝑡𝑟𝑒𝑠𝑠𝑖 
 
Where:  
𝜂𝑖is the unknown and unobserved odds of a clinically meaningful difference in 
WHODAS 2.0 score of the i-th dyad,  
X1i is the observed continuous predictor value for youth age (in years) of the i-th subject,  
X2i is the observed binary predictor for youth sex (0= female, 1= male) of the i-th subject,  
X3i is the observed binary predictor for family income (0 > $75000/ year, 1  $75000/ 
year) of the i-th subject,  
X4i is the observed binary predictor for youth multimorbidity (No = 0, Yes = 1) of the i-th 
subject,  
X5i is the observed continuous predictor value for youth stress of the i-th subject,  
𝛽0 is the fixed unknown intercept,  
𝛽1 is the fixed unknown regression coefficient corresponding to youth age, 
𝛽2 is the fixed unknown regression coefficient corresponding to youth sex, 
𝛽3 is the fixed unknown regression coefficient corresponding to income, 
𝛽4 is the fixed unknown regression coefficient corresponding to youth multimorbidity, 
and 
𝛽5 is the fixed unknown regression coefficient corresponding to youth stress. 
 
Assumption for any 𝑖 ≠ 𝑗, (𝑋𝑖 , 𝑌𝑖) ⊥ (𝑋𝑗 , 𝑌𝑗). 
 
 
 
 
 50 
Model 3: 
𝜂𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 + 𝛽4𝑋4𝑖 + 𝛽5𝑋5𝑖 + 𝛽6𝑋6𝑖 ; 
𝜂𝑖 = 𝛽0 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑆𝑒𝑥𝑖 + 𝛽3𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + 𝛽4𝑀𝑢𝑙𝑡𝑖𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦𝑖 + 𝛽5𝑌𝑜𝑢𝑡ℎ𝑆𝑡𝑟𝑒𝑠𝑠𝑖
+ 𝛽6𝑃𝑠𝑦𝑐ℎ𝑜𝑠𝑜𝑐𝑖𝑎𝑙𝐷𝑖𝑠𝑡𝑟𝑒𝑠𝑠𝑖 
 
Where:  
𝜂𝑖is the unknown and unobserved odds of a clinically meaningful difference in 
WHODAS 2.0 score of the i-th dyad,  
X1i is the observed continuous predictor value for youth age (in years) of the i-th subject,  
X2i is the observed binary predictor for youth sex (0= female, 1= male) of the i-th subject,  
X3i is the observed binary predictor for family income (0 > $75000/ year, 1  $75000/ 
year) of the i-th subject,  
X4i is the observed binary predictor for youth multimorbidity (No = 0, Yes = 1) of the i-th 
subject,  
X5i is the observed continuous predictor value for youth stress of the i-th subject,  
X6i is the observed continuous predictor value for parent psychosocial distress of the i-th 
subject,  
𝛽0 is the fixed unknown intercept,  
𝛽1 is the fixed unknown regression coefficient corresponding to youth age, 
𝛽2 is the fixed unknown regression coefficient corresponding to youth sex, 
𝛽3 is the fixed unknown regression coefficient corresponding to income, 
𝛽4 is the fixed unknown regression coefficient corresponding to youth multimorbidity,  
𝛽5 is the fixed unknown regression coefficient corresponding to youth stress, and 
𝛽6 is the fixed unknown regression coefficient corresponding to parent psychosocial 
 distress. 
 
Assumption for any 𝑖 ≠ 𝑗, (𝑋𝑖 , 𝑌𝑖) ⊥ (𝑋𝑗 , 𝑌𝑗). 
 
Model 4: 
𝜂𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 + 𝛽4𝑋4𝑖 + 𝛽5𝑋5𝑖 + 𝛽6𝑋6𝑖 ; 
𝜂𝑖 = 𝛽0 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑆𝑒𝑥𝑖 + 𝛽3𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + 𝛽4𝑀𝑢𝑙𝑡𝑖𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦𝑖 + 𝛽5𝑌𝑜𝑢𝑡ℎ𝑆𝑡𝑟𝑒𝑠𝑠𝑖
+ 𝛽6𝑃𝑠𝑦𝑐ℎ𝑜𝑠𝑜𝑐𝑖𝑎𝑙𝐷𝑖𝑠𝑡𝑟𝑒𝑠𝑠𝑖 +  𝛽7𝑆𝑒𝑡𝑡𝑖𝑛𝑔𝑖 
 
Where:  
𝜂𝑖is the unknown and unobserved odds of a clinically meaningful difference in 
WHODAS 2.0 score of the i-th dyad,  
X1i is the observed continuous predictor value for youth age (in years) of the i-th subject,  
X2i is the observed binary predictor for youth sex (0= female, 1= male) of the i-th subject,  
X3i is the observed binary predictor for family income (0 > $75000/ year, 1  $75000/ 
year) of the i-th subject,  
X4i is the observed binary predictor for youth multimorbidity (No = 0, Yes = 1) of the i-th 
subject,  
X5i is the observed continuous predictor value for youth stress of the i-th subject,  
X6i is the observed continuous predictor value for parent psychosocial distress of the i-th 
subject,  
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X7i is the observed binary predictor for care setting (0= Inpatient, 1= Outpatient) of the i-
th subject,  
𝛽0 is the fixed unknown intercept,  
𝛽1 is the fixed unknown regression coefficient corresponding to youth age, 
𝛽2 is the fixed unknown regression coefficient corresponding to youth sex, 
𝛽3 is the fixed unknown regression coefficient corresponding to income, 
𝛽4 is the fixed unknown regression coefficient corresponding to youth multimorbidity,  
𝛽5 is the fixed unknown regression coefficient corresponding to youth stress, 
𝛽6 is the fixed unknown regression coefficient corresponding to parent psychosocial 
 distress, and 
𝛽7 is the fixed unknown regression coefficient corresponding to care setting. 
 
Assumption for any 𝑖 ≠ 𝑗, (𝑋𝑖 , 𝑌𝑖) ⊥ (𝑋𝑗 , 𝑌𝑗). 
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Appendix B – Bland-Altman Plots, WHODAS 2.0 Domain Scores 
 
 
Appendix B – Figure 1. Cognition Domain Bland-Altman Plot 
 53 
 
Appendix B – Figure 2. Mobility Domain Bland-Altman Plot 
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Appendix B – Figure 3. Self-Care Domain Bland-Altman Plot 
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Appendix B – Figure 4. Getting Along Domain Bland-Altman Plot 
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Appendix B – Figure 5. Life Activities Domain Bland-Altman Plot 
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Appendix B – Figure 6. Participation Domain Bland-Altman Plot 
